PDNF, a human parasite-derived mimic of neurotrophic factors, prevents caspase activation, free radical formation, and death of dopaminergic cells exposed to the Parkinsonism-inducing neurotoxin MPP+.
The neuraminidase/trans-sialidase of Trypanosoma cruzi, the agent of Chagas' disease, promotes differentiation and survival of growth factor-deprived neuronal and glial cells. To gain further insights into the possible neuroprotection of this parasite-derived counterpart of neurotrophic factors (PDNF), we sought to determine whether it mimics growth factors in a cellular model of neurodegenerative diseases. Ascertaining cell viability by morphology, vital dye exclusion, mitochondrial reducing function, and absence of DNA fragmentation, we show here that PDNF rescues from death two dopaminergic neuronal cell lines and one differentiated immortalized mesencephalic neurons exposed to the neurotoxin 1-methyl-4-phenyl-1, 2, 3, 6-tetrahydropyridine (MPTP) and its toxic metabolite, 1-methyl-4-phenylpyridinium (MPP+), both widely used in models of Parkinson's disease. We further show that PDNF promoted survival at concentrations comparable to bona fide growth factors in a MAPK/Erk activation-dependent manner. PDNF also strongly suppresses the overproduction of MPTP-induced reactive oxygen species (ROS), and the activation of both initiator caspase-9 and effector caspase-3. This down-regulation of ROS and caspases explains, at least in part, the PDNF-induced salvaging of the dopaminergic cells from the Parkinsonism-promoting toxin, confirming the novel and striking functional mimicry by the trypanosome neuraminidase of host growth factors in a cellular model of neurodegeneration.